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MxFe3-xO4/CoNi（M=Co,Ni）结构，其单颗链珠 500 nm 左右，连成几十微米的长
链。实验表明，该链状结构有较强的电磁波吸收性能，即其在 1.5 mm 处最大有
效吸收带宽（RL<-10 dB）能够达到 6 GHz，最强反射损耗达到-20 dB。而当其
几何结构或是组成当中的任意一个被破坏的时候，其高效的吸波性能将受到削弱。 
2：以链状 CoNi 为金属源，2,5-二羟基对苯二甲酸为配体, 通过自牺牲模板
法构筑链状 CoNi@MOF-74(Ni) 核壳结构，结果表明，相比于纯的 CoNi 链状结
构的超高的介电常数，该方法制备的 CoNi@MOF-74 核壳结构在一定的壳层厚
度下具有较低的介电常数，并能维持较强的磁导率，该结构在 1.5 mm 厚度下在
14-17 GHz 之间有很好的阻抗匹配性能，在这 3 GHz 之间其吸收值小于-20 dB（99%
吸收）。 
3：通过水热法制备 Fe3O4@酚醛树脂核壳结构，并且通过在 Ar/H2氛下 600℃
煅烧，成功的构筑了嵌段式的 Fe@C York@shell 结构。该结构由于在全频段内
具有更恰当的介电常数和较高的磁导率，故具有较强的吸波性能，即在 1.5 mm


















Serious electromagnetic interference problems not only threat national defense 
but also harm human’s healthy. Thus, it is significant to exploit ideal electromagnetic 
wave absorption materials to consume electromagnetic wave efficiently. 
Nanomagnetic metals have been received much attention for its compatibility of 
dielectric loss and magnetic loss. Yet, nanomagnetic metals have strong skin-effect for 
its ultrahigh conductivity, inhabiting the fluent entrance of electromagnetic wave. 
What’s more, large Snoek’s limits weak electromagnetic wave absorption capacity at 
high frequency for magnetic metals. Hence, in this paper, we have emphasized on 
reforming magnetic nanomaterials, well combining of dielectric loss and magnetic 
loss, enhancing absorption capacity. One dimensional magnetic nanomaterials have 
improved magnetocrystalline anisotropy, which can break Snoek’s limits, promoting 
enhanced permeability. Combining one dimensional magnetic metal with low 
dielectric materials can further impair high permittivity of metals. In this paper, series 
of methods have been adopted to improve the complementarities of permittivity and 
permeability.  
1：Chain-like MxFe3-xO4/CoNi（M=Co, Ni）complex structures have been 
successfully synthesized in the present of magnetic field by solvothermal method, and 
the as prepared complex is about tens micrometers in length assembled by submicron 
spheres 500 nm in diameter. The results show that this structure and components 
exhibits excellent electromagnetic wave absorption capacity, the efficient bandwidth 
is about 6 GHz (reflection loss <-10 dB) and the strongest reflection loss is up to -20 
dB at the thickness of 1.5 mm. While either the chain-like structure or 
MxFe3-xO4/CoNi（M=Co,Ni）components is destroyed, the absorption capacity can’t be 
well sustained. 
2: Chain-like CoNi@MOF-74(Ni) core@shell structures have been successfully 
















precursor and 2,5-dihydroxyterephthalic acid as ligands. The results show that the as 
prepared core@shell structure owns appropriate permittivity as well as sustained 
permeability in all frequency compared with the chain-like CoNi alloys at a certain 
thickness of shell. Thus, this structure can have well impendence matching at the 
range of 14-17 GHz, and in this 3 GHz range the reflection loss lower than -20 dB (99% 
absorption). 
3: Segmented Fe@C York@shell structures have been well obtained when 
annealed Fe3O4@phenol formaldehyde resins core@shell structure, which is 
synthesized by hydrothermal method successfully, at 600 ℃ at Ar/H2 atmosphere. 
And this structure has enhanced electromagnetic wave absorption capacity for its 
more reasonable permittivity and improved permeability, at the thickness of 1.5 mm, 
the efficient bandwidth is up to 7.0 GHz while at the thickness of 2.0 mm, the 
efficient bandwidth covers all X-band (8-12 GHz). 
Kewords ： One Dimensional Nanomaterials ； Magnetic Materials; 









































的对象频率就在微波频段，即 0.3-18 GHz 的雷达波，更普遍，更广泛的应用频
率为 2-18 GHz，而导航制导，测绘勘测，近程跟踪等一些军事领域的应用则是
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